The relation between fractal dimension and inertial exponents in three dimensional incompressible fluid turbulence is analyzed. Several polymer analogies are explained, and an application to the numerical modeling of turbulence is presented. [;;,,.) 
spectrum. An elementary calculation 6 yields Z = k 2 E for homogeneous incompressible flow. The inertial range is the range of scales k-1 small compared with the scales on which the fluid is stirred but large compared to dissipation scales. This range is the locus of an energy cascade from large to small scales, generated by vortex stretching. It is generally believed that in the inertial range E(k) -k-"1, when 1 is the universal inertial exponent.
Kolmogorov obtained for 1 the value 1 = 5/3; a derivation of this result on the basis of a plausible cartoon of the equations of motion can be found in reference 7.
Vortex tubes stretch non-uniformly, and it can readily be seen that the portions that are stretched most contribute most to € 2 • Thus a small portion of the volume available ,...., to the flow contains more than its share of vorticity. Consider a single realization of the flow, pick out a finite portion V of the volume it occupies, and define the e-support of the vorticity to be the smallest set A in V such that Assume that the flow is described by Euler's equations, which are appropriate in the inertial range 8 
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Equation ( The simplest polymer analogy is as follows: consider a linear polymer in a solvent.
The mean end-to-end length r of a polymer chain with N bonds behaves as r-
depends on the constraints imposed on the chain 11 
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where .z is the coordinate vector. We shall need the following scaling property of (2) 17 : if all spatial dimensions are multiplied by a factor a > 0, and the vorticity is scaled so that the circulation is invariant, then T is multiplied by a. The energy cascade is generated through the stretching of vortex tubes; energy appears in ever smaller scales because the vortex radii and the radii of curvature shrink. Suppose a specific scale has been reached. Smaller scales will be generated through the stretching of some portion of the existing vortex tube by a factor L. tions become expensive when the number of elements grows as a result of stretching and folding, and their accuracy decreases as the ratio of smallest scale to time step decreases 8 . However, the bunching and subsequent cancellation can be imposed on the calculation and results in an efficient renormalization of the calculation -the numerical details will be presented elsewhere 19 . Note that if o~e views vortex lines as propagators in physical space, as is done in polymer theory 12 , then this renormalization amounts to replacing a bare propagator by an effective propagator in which a summation over •irreducible loops had been carried out.
We would like to end with a little speculation. One may wonder whether it is mere 7
